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(54) ^U5SjfflS^TS2*®DNAS^Jin£fflV^DNA©-> ; v7'J>ii r S}* 



(57) [£ft] 

[*Rfe*S] (a) »ST«0-Si:H-tf*»i|fc3rfS 
2 *8 D N A b (b) msm&T±Xmi 2 *il D N Affi 

1 *fiiD N A*s 2*«D N AcOV^*»«Offig|5ta^L 

n Ac?) j- -v 7 'J ^co^-v 7 'J y-/mxi% hh. 

£DNA3U/DNA:7-;k D N A7"— /lw7)3S3ldj i£« 



(2) 
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2 #gf D N A k <b) mmittlX'Mll 2 #$i D N Affl 

1 #®[D N A A* 2 #®D N A cO^-fil^OiSgSUji^ L 
T^H3**g£Ji'j£LTV>l, i k *1«Sfc't4S6ai*«* 
3-fSDNA. 

[SHSH2] (a) «£^-^kPI-<9lft-|J£#-fl> 
2#KDNA. (b)miB8firF±nWB2*|IDNAffl 

f»±Cfcv*W»(l£-*r*-*Jli 1 9) 1 *«DN A. 
IWe) MBS{E?±T'MfE2*$DNAfflSa5#i:3l 

atsfffltfrtsaafswi ttt&m 2 <n 1 *«d n 

Aj&^&I). m2C01*«DNA(i|5iE2*^DNA<0 

AttWBiB* k tt£ttflOfflirMfc3ro£3'& L T -eft 
£*-f6DNA. 

[MRWI3] l*«DNA36«2««a±^*St*t 
4fc«2tE«^Satt3iai«r*t4DNA. 

[ w*Ji4 ] zm&m 3 • JiMfctt**- tm& 1 

tijm 3 «v ^Mzim<nm\&w&tt-?h dna. 

[|ft»fl5] DNAc9-gfi£gSMkL. 4*5:<ki>l 
oco y 7 M"^- K »J ^^Usff-HS: 7*7 

k LT D N A^r y ^ 7 — b'SiSSrff £ -5 .1 k Hz J: 
9 2*«DNASIWU PSfRJBSfcttfl: 

H?jf^^fKO#tt LTV Elliot 5' «H(3B 

5fe»Bt*f 6DNA0«Bi*ife. 
[M**6" TlEa ) ~d ) cr>3M : 

a) (i) afc*DNAO-SfcB-<0fi«E*l£*rr* 

* U if* 7 W- 1* k (i i ) Mm?±V( i ) <Di£gffi?iJ k u 

**(*} <03t-yrf3r^u^f-H^5' a8l:SitU3 

b) ffirea) (i) <0*yrfjf?U-3i-f-H«a»»**t» 
DNAJMSt L. Ha) X-®titltzmM*yd?9 
L-^J-f - 7*7^ v-fc LT DN A;tfy > 7— fc:K)"S£ 
fPSr^2*«DNA*W8-r&IS: 

c ) SHREi, L < liflSWEfcfc J: ->T«nB2**D N 

A+oy^^w^f-H^tti-riis ; fciy 

d ) WEy#*?U*f-F<0#ttLTVvfcflMJ: 0 t, 

#**DNA<0»"£fri6. 
[«*«7] TIBa ) ~d ) <?>JM : 



a) (i) Mi£?DNAff>-^m-<?>t&Wti£mi?tl 
*V*%9 H k (ii)»f5?±T'(i) <Di§»K?'lk(;i 

v««JW«:*L. iJ"Sr< k 1> 1 OO'J tf* ? U*f- H 
fctHf * U =0* ? U*-*/- H £ (i i ) *>* y =Ot ? l/*f- H 
#0) ^y^^u^N'055' S«^fiatl»<t3 

b) HtrfEa) (i) <0*'J:f*?U:tf-l<ffiSaHte*tf 
DNA££Sl!kL. (i) Iga) T1#^>iXJtfflS^y d" 

U :Ot ? u ^ 3 ' < k i> 3 

mTbr>X'J>-% < k 1 1 0(7) y 7 u^f - H Sr^-tJ^ 
'J rfjf^U5l-f-H2r7 , 5'f v-k LTDNA^U^^- 
^'RE?:fi : ^^2*a[DNA^pig-ri.XS ; 
c ) W|}RJ6t»KJifl55tRiBti-»T1WE2*t[DN 
A*<oy^jf^U^f-HS:l^*-fl.XS ; &£XS 
d ) Buffi 'J tf* ^ U-^f - h* LTV ^fflS J: 0 t, 

8; *1rt-*Cfc£i*ak**. IWW2(c»£tS5e 

& D N Aoaaii^. 

[ff^8] DNA*»H»tB**t6aft^DNA 
7*0 ••/ ^ t^M L. Ztit> S#Mfrk li*Sr 4SH-ca 
S-T 4 i k C i 4 D N AO>--v 7 'J > . 

[»*89] DNA04tawClt5l5I5.7! J S7i''w»*7L 

*»ta*rr6*i£*WB-r6iktj:o» dna&. i 

(7)7-0 ••/ ^ ^5?ttl5|5Jig{it> k WD N A±-CW» (SMC'Sr 
v^o-y^o56Hl5t*«k*HIWT*4J:dfc. ^ttJ^iS 
5:*-r £ «ftOT*n ••/ 7 t4M« L fcft. ttMUr k ti^^r 
ii^TiiBrt-* «lk(cJ:l>DN AcOx^ 7V>?Tj 
ft. ■ . 

[ ift^Tg 10] D N A £ 3 fflULt07*0 -y J? ^^1" 

4f**S8 *fc{i9tiESS«0>'-v 7 y >-^*a. 
[ff^tfll] D N A y ^r— t* Srffiffl LT 7*0 ••/ 9 S: 

aatr*if*B8raii owv^*uw:iaa^*7y 

[ 1 2 ] |f&9! 8 TbM 1 1 <0V ^1*tu6»t=«J6« 
*ft-C5^^ 7 y V^LT^I. D N A. 

(vmm&ni'vy y y^LT^&tt^Ji 1 2 mem 

CODNA. 

CMSt«l 4 ] 7of 7-1:. yv\*— fcf. 

t". 75 7— t*. ii9"7-^. Z-isyi—V. 

¥99— W> %<T>\ \?hJfi& a - H-TI, atg^ fft 4 
nr*«13fclBBODNA. 

[ 1 5 ] aew«iitt4***-c* * iiwdi i 

3£fcl±l 4Ki5»<ODNA. 

[ is^ji 1 6 ] atrF w^«fflM4*T* h m 

*B1 5tE»0DNA. 



(3) 
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[ mw 1 7 ] ief*>'7of7-^'AP 1 2 1 m& 
=f-x-h& mim 1 6 tieaw dna. 
[ii^js 1 8 j mrnms. 1 1 <D^-tfxMzm%.-f 

? hmamw n At-s^t h d n at->k 

im%l 9] 1 Oa^±c7)DNA^tfff$^l 
8telE®<?5DNA7-/k 

[ff*3!2 0] ^SDNA(7)^tIt*]S57bS7^ 
4«fir< i: 4> 2o{SKrE23|s:^a5^cJP^TiiaDN A± 

x-v?m&.mz% t, 1 -y ? o§gaj5i5ffl t 8mwe* i> 1 

[||*JI2 1 ] SfflDNAA 5 . PfK^3-b'fS 
ae?i3ttt-f-W«l«ifi^D N ATft i«ft»I2 0 1 
E«<ODNAr-;KJMHJlcfra. 

[fikRiR2 2] «SDNA*«. rnf7- fc\ y^- 
•fe". -trt/7 — fc\ 7 5 7— fc\ 119 3— t\ ^v-7^- 

DNA-C£>6!ii5l<JS2 1 tlEK^D N A7°-;K7)S3t^r 

it. 

IM£g2 3 ] ttSDN A#. JBI££ftA*'C&&ffi 
#If 2 2 teiBtt«0 D N KT-fwmGffiak. 

i men 24] «sd n a *+-frxwm&kv»> 
&m&i2 3 tciaa^D n Ar-wmmm. 

{mH$%2 5 ] iSSDNA*irof 7— fcfAP I 2 1 

[f9*^2 6 3 DNA7*o-y?£DNAD#— fc'tcJ: 
DjSS-Tl.if*fl2 0JS2 5 tffi»<7)DNA7'-/KO 

Mam . 

[fit*Jl27] lf*3Sl8J , jS2 6tafe-ri,DNA 
7"-;Ufc*RW-4 D N Aft?(OMmmmit2> Z t 

izxixfthti&m&Tim. 
too 6 1 ] 

•g»^tB*S$r^1-|» 2*^D N AfeilX^cOffijt^ffi. 

*aj5taB*irr s dna/o,? ijjs t£ d n a n>> 
+ 7V yynm. mkftmz i 0 7 y yrztit: d 
NAisJ:tfiSBtfrS*MSJflte«): 9^ii&DNA7- 



[0002] 

muztt-t&fysvmAmizt^x 

9. V*<o^JiUfe6*f»i5>ivO>* (#^¥5-91876 ^ 
WJJ LT v 1 6 Z b jWfcST* "3 - AttHKtolHW te* < 

m-htf&mx-h a . a ?t , iwiaww lt t, 
mm t mm<rm&ett & mmc z t m < . s o *:« 

ft£^teft*-f4£fcHtttJ*i LTH*C*6. 
[0003] d*l6<orai£@i8-fl)fcK>(C. 7>-^A 
SMfc*?y-:iJ'7'j&»6$r*#ffi*. *»*HMtfc« 

bhZtftmZtlX^h (Proc. Natl. Acad. Sci. US 
A, 83 , 576 (1986)) . L*>L&* { ^ mEfitcbtlX 

\^-nmt. iK-c»ffl<oTsyBBWc*fc. wo 95/ 

22625 tell. Sffc?)®f£?£7yrAte#gJU fflPJW 
tt*»iteJ:oTjifirF*?iHffiSL. SWffSrafisTSff 

?Mfc i i L imv>-~-fimx'h*) . #jssti4jieflia» 

[0004]C^i') *BI»0*feTJ44fllMlt-ftOjl 

A s *# <M^&3tfgi L M^5BXft-ri»7t»6te«i. >c^te 

[0005] -€-c7)Jt«>cO-o<7)*-ai: LT. ^Tc^gS 

nz=i- vthnxsm ( 3 0 oiss (bp)) <r>mL 

X'ZL. 4 03 0 0* (fci-t 1 0(01 8031) iiOfc 
[0006] J>l>a«0^y J '^»teOV^T : E£/j.-^i: 

mm?™ v7<r>imzjj\Wiix. ^v^-froum 

^Itz^m^mtHtM^-h^irX^h (Viva 0 
riginovol. 23, No.l (1995) 86-87). L*>U dOSS 

[0007] MRBSPS&ftJ&U Htsau**i^L<i± 

¥jf*^^^DNA7a-/?JS[ffl»ig^L. 
*5y^A4JiSteiiSSli-4C ttei 9fSfc*<r* 



(4) 
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*»U ^6^TliDNA+K«|HBWaaW|5tt*<* 
S k 4 4±. ££NiraagBN^tibP#& LT fc . SIS 

[0008J 

HWfcWHfeLJ: 3fc*4IM« 39* 
Tf»4>iifc39«fctt»fiL4lfVBEBi»!ltaeFfc LT 
[0009] 

[ mmzwm- 1 t&xv&si ) afiH^Kwaiwi a . 

3nHIW?LT«»afe^6ii:tJ:9*jRS*l« 4^3 
nitil 9?R£-f 4 . 1 0 0 T 5 JW»9 yWBX'fotl 
if, fT^jiO. *J:*10O18 0«jl9O*H6-f4 

±)$OM9T$/SSl}||T'&4. LA>L&#<^ T 

JWi v >T »K3 JifcEJHJT* 4 HTfttt t> * * . 
[0010] £«W**LfcIWIg«fc> 

tzmm-ftimmx'b&t^ifz. tlx. m&tz 

M<0/o v * (c^tt. fii&oiRSfcSei £ <r k 



[0011] -«rt)**JffiBI4J3lTOfc<OSSMt-r4 1> 

1) (a) itfs^cO-g|ik|sl-^ffi?iJ2r^r-tl»2«DN 
Afc(b) H?IB3ig^±T'H!rie2*iSDNAfflSa5^t(± 

ifVaaa»!t**-&i*i(DNA*»<!)SSro. i^skdn 
A# 2 *0f d n a<ov ^-m*xowwt=aas l -cseai** 

A. 

2) (a) ae?*5-»fcB-^9BM**f4 2*aDN 
A, (b) MIEJieF±rmiE2*ilDNA«Sas»i:U 

vvaaH»«**f*lllioi*ilDNA, fcJ;y>'(c) «r 
E3t^±T1ME2*«D N A«S»*i:aMM-4fia 

t#1-i«BfflSW5t*-r&IB20 1 #&'D N A*»fefc 
0. »2C51*«DNAIil9E2*aDNAtf5SSoMt 
■T4fiBBc«S-r**B»fc:. Si 01*MDNA«±frte 
4MK k liR^dcoffl»|ISO^g|5(ci«S L T -tfi-fiiggffl 

DNA„ 

[00 12] 3) l#£DNA#2ESJ-;U:<0££*?r 
4 ) 3 ' mz&WtZmll 1 7^ 3 5)1 

jwciea^ai****** dna. 

5) DNA£9-gB£gSl!kL. 4«8r< i:& 1 ooj'Jitf* 
9 F »J rfjt ? H 2:7-7^ V-t L 

TDNA^'J>9— tfRJ6tff*3ii:fcJ: 0 2*MD 
NASrSWU L*>6». »3REJC4fcttfl:^EJCtJ: 
oT U ^ UsJ-f - H ^B?*L. $ felcKU sK3f ^ U-=t 

f•^'^^LT^^{iaJ: | 5^>5 , ssffl(;s^-r45f^ 

SDNAcO^it^ffi. 
[00 1 33 6) TIE a) ~d) <DXU : 

a) (i) itfE^DNAO-SI5i:|5l-tf0S»£5iJ^*-t4 
* U d"if ? P f - F t ( i i ) iEfirPJ:? (i ) t 

mi) 0)**)dz9),**Y<n5' JMicfflaw-iia 

b) fflgBa) (i) <J0^ 'J rfjf ^^f-H«SaM)"**tf 
DNAi«fitL iSa) Tlf^fLfc^^'J^^ 
U-^-f - F £7*54 "7— k LTDN A^U > 5~fc?RJE£ 
fi4V^2*«DNA£W!i-SIS ; 

c ) PfSKJCtL<«ift^Rf5{cJ:-7TBfrIE2*li(DN 
A+WJjKjf^^f-HSrM^-rilS: JSJ:^ 
d ) fUE'J 7 W-jJ-f- HOflqSELTV^ffiBJ: "3 i 
5' ffllllfc»W4jf^W3|-f-H£l»*-r*l8; £* 



(5) 
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[0014] 7 ) TIB a ) ~d ) OIS : 

a) (i) afiK^DNAO-atkH-WlfflWISrlrt* 
* U :f * ? V** K t (i i ) jtg*J-T( i ) <94t££3l t U 

*"£tf :* U if 5 ? UsH- F £ <i 00* l> :f * 7 M"f- H 
fciiBrt-6XS ; 

b) «Ea) (i) <03i-'J^7^U3!-f-Hffiaat»t*tr 
DNA£«SkU (i) Ha) "C»<5>fUtaSS*Urf 

U a** ? u*f- Ffigffift£> 3 1 milZ'JrKt < k t> 3 

MT'* -> X'J?% < fc & 1 o<*0 y 7 Utff- V %&ts* 
D r/* 7 L-^-f- H &7y4 v-k LT D N AtKU > 7- 
4fRBS:ff«rv^2*«DNA*WR-r4XS ; 
c ) L < ttfls*KlW: J: ->T fftfB2«[D N 

A+wy#jt?M-*FS:l»*t4I« ; *5J:tf 
d ) MB 'J #7 9 V*+ F«)#tt LT^fcffiB J: D t> 
5 ' JUitBRSFr 4 * ? U*f- K2r-eitm^*1- 41 

[00 15] 8) DNAfc3gaadB£tf*4ffl&<ODN 
A/n 7?ti»IU Cifi4>£-iHm?rktt»Sr4E5rc 

4 c: t <£ 4 D N A«9>--v 7 y v^im. 
9 ) D N A<JJ4H»fc1WE 5 JbS 7 t>)V vtfhjfrfcSJfc* 
6*ffi*aMBf4CfctJ:"5. DNA£, info -v 9 
<»>56tB*Wit> b WD N AJb-CBBS fl»fc$ro7n y ? 
<0^ffl5fcSkfflffiMT*4J:3£, 88iB*Jli«:tf*&* 

sw^n -y ? tam Lata, awpfrfc assrSEJflTii 
* c: 1 1 J: § d n a<ox ^ 7 u y ^ffi . 

10) DNASr3ffltLh«oyovi?^SiJ-rSfrlB8^ 

fcti 9 (cfB^o>-+ 7 y v^-fttfc. 

1 1) DNA'J^— tfSttfflLTynv^*a9jW4m 
R8Jbm 1 0co^f t tL*Hc|fitfc^v"V7 y y-J^frtt. 
12) mriE8JbSl 1 0^1*<x*»tffl«0*«fe-C ^a-7 
'J^LT^iDNA. 

[0016] 13) mmmmz?- k-t &»e?a*:i± 

COD N A, 

14) ilfSW. TafT— fe\ y^'— fe\ -b;U7- 

7 5 7- fe\ #?7~ fe\ tf. 

■tfW 3 *>W vf 3- H-f iafirFTJbilWE 1 3 
fclB*05DNA. 

1 5 ) »£WM«*IJji*T*41WE 1 3 4fcH 1 4 
tlBfflWDNA. 

1 6 ) Jtrs^^'f-^gSHaisfeTftSffirSl 5CIE 



SsODNA. 

1 7 ) iBeWraf T— b'AP I 2 1 il{E?T'*4fr 
IB1 6tE«»DNA. 

[0017] 18) frE87S 1 1 <0^m*»C«5&f 

i9> i omm±v>DNAz%tjmm skew*) 

DNAT-ZK 

20) ^DNAO#»fc1»K5JK70Vvtfftj&»te 

■fS5ffl*«i £ * t4 D N A 7'o y ? £ L . 

Clil£ffil:<Oi2?iJr3I*S-f 4 C t fc J: 4 D N KT-fW) 

*frl :#7*D«/^(±. -5-il-rililMDNA(7)-gBk|5| 

-OlE?iJS:^-r4 2 *«»$i*3ri- & . 

^ft2 : 7nv?fi£*0J^-C**7*n'r?*>3fc. 

^< fc fc 2ottwia2*«awi-fcaDiT*saDNA± 
*fsa5^ (§§aj*Ja) **^4. 

^fr3 : 7D.y?aMrtWi, 2*«aWJ>*«H-T*0 1 
kt»2WB*tr. 

[0018] 21) SSSDNA*«. 
-f SjfffF* fctt-f-iOSiaji&F- D N At** 4MB 2 0 
fcaSSOD N A7*-/K7)S^jt*a = 

22) asDNA*«. ro-fr— «f, y^-- b\ -fcA 

7— fe\ 755- tf, **?7-Hf. Jfx7^— tf. Tj-^r 

9 o h<T>\ vftifrlt 3 - K 1 4 itfs^ D N AT** 
4b?1B2 1 tlBB^D N Ar-;K»MBt*ife. 

2 3) aiDNAA«. Kft&ft£*T& 4 fllB 2 2 fc 

ia»(7) d n a r-ivcom&^m. 

2 4 ) HSDNA^s>;UXJSifflai*T'*4fiiB2 

3 fcKOfO D N A7'-/KDlB£fr£. 

2 5 ) aMDNA^D-fT— bfAP I 2 1S&?T* 
*4mlB2 4 tKft«D N A7*-/l^HJKS-ffi. 
2 6 ) D N A7'o 7 ? £ D N A 'J ^-4f(C J: •? jg^-f 
61WE20^S2 5tE«ODN Ar-^«J!rtr«. 
2 7) ffllE 1 SBS 2 6 tC*S5g-f 4 D N A 7*-/Ufc# 

d n A^m«iefl»fflt«a-rs c 1 1 i -^Tt# 
<ifL4a&?sft. 

[0019] OT. *«WSrffi«Blt=:3EB«-r& . 

*^4DNA (JSIT. «ffc»fe*^IR9 rstaseiaiDN 
Aj k^d. ) ^ffl^-T4. iiT, »lB**lktt. 2 
*«DNAOtMWcS8mLfcl*iiaW'Srif^. dOi 
d =5r3§ttJ*SS(i:E coRI cOJ: d ft«(l»B«TD N A$r 

i[^«gST-*4. 4fc. 39«t7)DNA**|RB»tJ: 



(6) 
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*4flSBaiDNA{i. &XMB#l*im2*mDNAff> 
£k4i>tf>Ttt4. 

[0020] ±&<r>m 0 . *IHB<05fdaigajD N AfctJ 

fcttfcRJgSfifcvW. SlfSte. 3 Oig&fcf ( b P ) Jil 
JL #2 L<U4 5 b pJ3Lh"C*6. ^tti*S£?)IJ?iJ t> 
IS^ftS:^ &S^JC£i5VvcgSIS-f4C:k 
«rl»Cfci«ctfc*^M«6£ k 4I^iJT'Ji&^.r k Iffi 

If. AATTOJdfc. tOffittM (TTAA) bWM 



5'- 
3'- 



fflfflW&I#rc&4. ) mb3ii4 2#SDNA (g 



5' 

3' h 



+ 



+ 



I0022] lga 
(a-1) tf'JrOr^M-f-F^WR 

£ffl3WDNA02**f^fcLTWW-4» 

#£«HDNA±T-5£*\ ICfflfflflWrsJ" 'J ^ 

5 ? Usj-f- F afc «t tfi> 3-*OSgSPc k |S]— <0EJi£ 

1 5-3 0<iSSotgS*S:#-ri>E?iK'S>ix{f i^. 

?§i±i*SiE?i| ( /9 ) tf> 5 ' $flfft>& USS ( Xk 
-f 4 . ) SMMr vfcEWfcttLlffllWsfi:* 'J ^J* ? Usf* 



ilftM:2ttSl2UL »^L<»S1 5ttStt±3 OttSJZl 

iW-- 'J y^MHKcfc 0 . ffl^y* k . IMfiBS 
(Tm) jW£TU T^-'Jy^WKjgfcfc*. §£tiJ 
2*atDNAtf53' *J"*fctt5" **t*»vf 

U lWBt:S8lll5ti«t#t41(BtT«.J:^. 

[0021] [*Sg£tfSD N A^SBt^ffi] *ftmn*i 

d) fc«t9«Ba^-4Cfc!6*-C&6. «rfc. ddT'li, 3c 
*(1): 



■+-H- 

1 , I 



3' 
5' 



(1) 



+ ATP 



CO (5$+. (P) li'JVlSSSrSyrf. ) . dOSOEfct 

* 'J * 7 U H * te*£ ftUB $ -ttT frfr -5 C k #T' 
£4. ATPtt*yrfJt^U*f-HaK*tL J E;l'it'C2 
~10fgpfi**fflH4. ^ilWi 3 0 --4 OtSfltC" 

* 9 . RJOHHTOi 1 0 1 mSSXVA 4 . p H 7 ~ 



+ XTP 



XTPI1ATP. GTP, CTP, UTPWi 

■fftfr*. (rx)iiy#* ? I'tff-F *«*>■*-. ) . -co 

5>-X7i7- tf&ftffl3tfTff3rd£i:a*-C*4. ffl 
•^4*?U*S'K = y>'»(XTP) tli. IS(a-l) 



SDN A) £<,fcCiK*<2): 
Hfc2] 

(2) 



+ 



F b SrifiBJ-t 4 . /3 t±±lSD N A±tf)— ST i, 

tlhcDX ij^^l'trra. b i> i L f c is £ 

umtz*. *)nhi\h twc-t i v > : ^B^ia^a^T 

kvHtf. Kta^DNA^BSt^S^ffl^T^LTti 

[0023] (a-2) U # jf ^ U:fr* K««BrM-OHH 
^tJj- U 9 Uti- H a k b t Z 'J ^ jf ? U^f - F & 

*«. »:fc^t*ffit»fflV^4ii:**T#4. ^'Jd- 

jt?WHa(05' 5fait!;yME*f«nrr4 (<jc* 

(3)): 
[-ft3 3 



(P>- 



(3) 



9 gg*fftjiT* h . y >IM#in^:t y d% in,* 
f-h'Sra' -C$ih?> 

[00 24] ifc. 7}-y^7?^^Fb(03' 
tt'JsK5r^U3rf-|«fcf«irt-4 (<JC«(4>> : 
U14] 

b I— (rX) H) 



4 . * ? M-S/ K = >J y ^5 ^ u F b fcit 

Lt/UJtT'2-1 0fSSKSffl^4. KJEE7ag(i30- 
4 0 'C§KT'$) <0 Kmfflli 3 Oft- 2 P#raSST'$> 
4 . tfMfcO* 'J rfjr 7 P^^- F 5r b ' T&bi\ b ' 
«iii!5i|/9kfflffia<)^E?i|k^4„ 
[0025] ZCOkolZlxnMxttmztUXI- 



(7) 
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Fa' kb' b' O'J #Z 9 F 3 ' 3ft (i?3$(5)) 

W Ca' C05' *SS ( >J>-l!g) £&&ri> Ut5] 



-(cX) + 



ioRjeut. mm. ATPfc2«Aii'f5ryo*arF 

(CRN A 'J tfS:flsfli3-it 6 <Ik£J: OfT&oilk * { 
T"£6 (W«H 1 5-292967#^«) . *ffl^2fifC0^Ji'f 

liRNA'J tfSrJB^S CI ktft'i 4 . RN A 'J #- 
•WiRN At 3 ' ^coymmt 5 ' *tft*>y yWtmt 
"CJS&Zlt&W&tVh&tf. 3" JBW»**'JjK5f^P* 

f - r*T& s*' j r** >- y * * 9 f 1 5 ' y ym 

•ft. #4L<ttT4RNAyxr-4f«:ffl^4. KJC 

a*. JgffiS*. pH7~9, 1 0~4 0'CCO?SJK 
X'3 0~ 1 8 04MB*»»tTfT«rfcft6. Mx.l£. 5 0m 
M Tris-HCl (pH8.0). lOmM MgC 

l 2 .0.1mM ATP, 10mg/l B S A, 1 m 
M ^-tT>5>-3^'^h^o5-f F (HCC) , 2 
5%sKyx^U>-^y 3-;l^6 0 0 0®m*. 2 5X;T' 
6 0#jy±R*G3«4. 

[00 263 T&b 

Xm ff)WM agists D NASriSSk L. Ig (a- 
2)T1f A.iX^S^'J^^^f-h'b ' -a' ZTy 
■il-t LTDNA,1?y>7--fefRjE£?T&^2:*:|8D 
NA£WW4. 3MMi, IS <a-l)tf>EW afcrfcfc 
^ft^flOflLhfc^tr 2 #« D N A £ Jfc * fcttT/U* V 
£14LT^.-Fftl##iDNAkU r^v-kLT 
b' -a' fcjpiia <a-l)0!>:t'.;:fJt?M-f-Fcfc 
ffltvtPCRSrff&d. r^-fv-cor^-'jy^ 
ft. * 'J * 7 — tf cORJS^ft 'J > 7 — b'^JE 

tfettS^ftk^at'**. DNAdfJ^7— fe'kLT 
Taqtff'J^?— te\ ? VJ-WK (Klenow Fragme 
nt) . DNAOT^5-fe'If. DNA^RE&JSM 

(6) : 
Ht6 ] 



5* I- 



b' 



4- 



H 3' 



3' H 



+ 



H 5' 



(6) 



P « 

■C*b $ ft & *48tW#& 2 D N A tm h tit . 
[00 27] Igc 

D N A »J # * 7 F 4 . *ffl$r»*« 

mtti. immmm\t Lx^m-iti-hvym 



— (tX>- 



a 



(5) 



mmx-hh. rasoggL (7) = 

[ft 7] 

3" y 



a) 



»Bt«*2*«DNAj6*»<5>il£. 
[0 0 28] Igd 

L*»*a. fTIB^SP J: 0 fc 5 1 IBfiifcBfrf 4 5 ? U 
*-f-F*lfc*-r4. *?M-f-F*>Ms*tt. ffltiflg 
c X'U ? W:tf- KOBtSSflfc 2#ggD N A £ 5 0 
- 9 OTJSKfcilflR-f 6 £ fc fc J: ») frfc 3 £ i: 
4. iOJWWcJ: -5T«*»<9WiT"C#fcjKy 7 ^ 
f-HJ^t>'*9A*fcfl9v»ri*<ik* { T#4. *»< 
LT. * (2)T*bSit65iaiil5gai2*aiDNASr»6 

seassidBk Lr^**. Xis^ffitciitTflH^s - * 

SgSr5gtB*Sk1-4^ k fc^TIBf** = S . JbSJi* 
ffiJi. iSMDNAttJ^Ta^lalw^-fSGgi-l?^ 
L=flr(r>ffii:<»5iEWi8*WAL-CSeaj5iaBk Lf-s\ iSS 

i-Y^mta^bth^th^mx'hh. mta. ±ib 

eyfit** y #7 ^ p f * J y # jf 9 f (csim 

kfci 1 ). ^ (8) : 
[fb8] 

h^H 

(8) 



5' 
3' 



+ 



+ 



4- 



T«fc3ft6WB£a5DNA«:H»l/CiJ:v>. 

[0 029] [DNA^j/+7U y^Ufe] *^HBt±, 
$<^(C. *^liDNA$:fflVASCk5:^ISk1-.&DN 

A^^-v7yy^j£$rjsw-ri.. :;rr^7'jy 

(shuffling) ktt, DNAt^MPJLCiltffittE 
?i| LltttlffSr ^ 3 . M ttf . 1 ffl^D N AjWR* 
(9) : 

[fb9] A-a, -a 2 - -a„ -B (9) . 

HtlO] A-a,.-a 2 .- -a, -B (10) 

(jC^ 1 , ap, a 2 . . , a, 12, a] , a 2 , •■• 



(8) 



ftfflW-l 0-6 6576 



?T"£>4. flU a,., a 2 . , , a, cr>7a-v?<?) 

g&tta, , a 2 , , a„ *>7*n -y ^(JJfflRtHR 

4. 

[ 0 0 3 0 ] *»SfcJ: **«g5lll D N A fcifl Iffl L£ D 

n as^ 7 y >ycr>wmm i t«wwts%t. 0 1 ? 

ii. DNA&*OM58og|5#p A tp, fconTliJER 
HH\ ^li^SrP, -p 2 -P 3 (*±S)*^p 3 - 
Pi -P2 (ST&) tx-v7;WLTV^S. lOioi 

#asp ft . p, . p 2 , p 3 . p b izntximmm 
^DNAum^mmL. m^mm «)) 

ttSDNA/D7?a, , a 2 , a 3 , mflZftWi. 
&m(& (2)) *3a£**4DNA7*ny?Ai5j:tfB 
fciWM-*. S?tb*Sa A fcil^a :f i:a 2f i:a 3f {i. 
7*07?P» , pj , p, fcj:tfp 3 frt>*tlWUZ*S 

[003 1] ^aj^a lr fca 2t ta 3r fcJ:tfa B HBf 

a*)^* 7 >j vr&imz Lfc*«->r»w$*ii. d 1 <o 

0!t1i. a lr tta 3f Oli1l«ikLTffiffl-$ft.Ti39. ^ 

5. 2tSU. ATP#£T. DNA'Jtf-- tf£fflWC31 
fcW4. DNAUtf— *vMSl&mrt:\Vt. 
0-#£ISS## { j^-><7)-t\ ilfficOl 6'CT'RJE$-£4i& 

a«sr< . ttfmcoDNAij#--e$:m^6<r)mmx' 

£>4. Wmz, @lcO^JT'Jia 2r t a 3r fcj;ya B 
ft-Wla.jfca, *$J:tfa, f OfflffiiKfc LTlSff-SftT 
^4. jt»$£A-a 3 -a, -a 2 -B& 

4E0J0«fiia I »<->ii4#. £*tfi. Mlli, 

Htr£7)DNA^7'0-yi?p 1 , P 2 , P 3 . P A , P B 

#§"iu p fl -p 3 -pi -p 2 -P B conmiz&Km 

[0032] flltfDffiSWEW t,±E t ^ 
fc#T'&4. 7 , n.y?A2Jt&B$:WSS2§iliSfcU fill 

+ 7'J y ^fcfi L. i>t cDM{K?iz-%£ ixfr **lS£tfj 
DNA^D7?SiAUtJ:K Mx.il. 2fflJ3UtO 
5t&?DNA^LTv-v7U y^Srff^^wttnrtg 
T'£>4. *W:i6t. -tfoa&FO** 

«» Witf ±EWtf>7*n -y 7 AC-5V i>MS£5§liJ D N 

At-r*. 

[00 33] >'+7'J>'/<D*{ifc&.&7'0-y?t± % 2 

? Fa>£>&4:* 'J ^5 7 l--:** K4 £ 

Hjt^a. )t*4. a*ti. 3 0flaw±o7^i^jj- 

F*fite*tf*4£fc#J:!)#iU*. To-y? 



7-Q -y fc£aa&Vi&£BflSft 

10~3 5%WT##4U>. 

[00 34] 4fc % i^A'7'J>'^$ni»31^*^>'^- 

a 4 * u =o* ? u** . mmm-mz-m^ o z 

btmtlw o4 9. v-A-7;l/£;h.4jif£T7'n>y? 

o -y ?®##flK$;ft.T£-f 47 5 /KitfMiR tT* 
4J:5fcttirt-4,ri::WH4Ln. iOfcttfcli, itfS 
7 D N A<?5|f »#(cLfc*J^3 H y*ffiT2 

^ y /-c^ HO H ^ >- 4 fc{±t v i-yWcitlE-f -fe 7 

is* 7 y >- #i4jft*Kfeor Tfc» ? ixfc^nutt 

[003 5] I^J;^^#S*:fg|.rh(-i 9. 

*<**. 

[0036] x-v7 y ymn&t-t&Mii^ommii. 

^^<^Sr*fcttRNA*»8W-&ofc:«ga?*3-H« 

u^-f-F^Jtay^ tvjrf-vwrfticri-frf-zsts 

LTii. /Df7- tf. y^— if. -fe/u9— tr. rs5 

[0037] 7n- - y^Lfet 

<7). AX-£f£U:i>03. 4?t. MW>^o--y/ 

4*&fcJi. HW«^ffift(7«BII*KK4ft*fflv»4i 
t^T#4. ClOio^dS^OBaii: LTii. v<f-/u 
AWM&ifiWf h ti . A 1 * 1 4 S« K AJfc^afifFOM i: 
LTH, A*?-/I/XNKS-2 1 FERM 
BP — 9 3 — 1 ) C4*ti7 , Df7- tfAPI 21»fr? 
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5-9i876^fg> (mm^i ) vmfhti 

4. 

[0038] [DNAr-;H *»w4*fc. 

a- 7 y >mmzmmixnL>ti& d n Ar-Mcra-r 

4. idT. CDNAr-^j fctt, 2««JiLLODN 

-;M3, »jg««ja±. «£tf l o»K£Lb®lB*&4 

ffijiSr^Pf 4 D N A#?£**Tt 4 i>0)b-i-lZttfV 

tizxiofiKozktfX'Zh. mti£. mi<nmx\ r 

07?a, <omtH^a lc tLX. a, ( OffiMildnt 
T. (Bl^ai*iSa fl , a If *)ffilig|&t>JHH4£fcfc 

iO. A-a! - a 2 -B, A-aj - a 2 -ai cO<t 
5&DNAjW»fc;h.4. a, Offtefr<D^!U*S[ga, f Wffl 
WMrjD/lWf. A- ai -aj -a! ag. 151-7*0 -y 

^*qaw4DNAt,rapfrifitr*4. a 2 & 

«fcT/a 3 coggaj^iigt-o^Tt, fl!i<D7*D-y7?)£;Wi 

[00 393 HRWfctts *4DNA*a, . a 2 . a 
3 , • • • . a„ flJ^a-y^t^MPW-*. *7*o.y?fc: 

W<j:JtV3?9Vjrt-YbLXWM\rth. ft&ilfcDN 
A7*a*7<o£Tafc|±-»£iI6-U .rfifcfciitSif 

[00403 [^^/l^ft^DNAifcliDNAr- 

#-^4fcii«£flre* *z*flD n a £¥flMM-4 . 

»ttRJB*fc«BfcfiffiSgfflSWD N A7'o -/ 7 fcfflu 

-E5!l£-&tfDNA7*a ^OTo^-^-cOffi^Srg 
»fc Lfciena 5 ' M*5Siii*Sfc:-tf-f . ¥iBsl«t L . 
^-5^-^-E51S:-^trDNA7*o •y7<07'-$*- 

¥ft*Sfc:-t4. iiitiO, 7-ot-?-i:*-5* 

-COPTIC gWjt'5-7^7* a -y ^A^-v7/H.ftjifE 
? £#4,1 1 3&»"C* 4 fc fc t> tTffft^flWj^ttT* 
4. L*>4tt* DNAW- tffcjflw ftHm?* 

#iL<ttpKK223-3*)*n&J88K?*-'C 
S'^/l'SfutDNA&IIA&tr. Srfc. rot-?- 

[00413 hh ui. mMcoat&xv j 7 v*=t- 

K7" o -y ^ £%S^RRI!«SiCtftt&fl:& d J: 



9. f-OMHBStflJBLT^^-fcaSfiCtti 
■TlfiT**. Kfc. ±IBO*D<^fi£L7t^^-7-f7" 

iifcfcioT. tfi UHtKtftoag?**. feet 

±itm<D^x'X\\.mi^mtixit. *b«l. 
con.. j<+A,xwm* mm. wBamwtfhtii. 

I 0 0 4 2 3 flU Klfflfrt«5:*. a»BR£ttJfl"*-4 

JlJ*»fe44DNA^3t{iRNAfca&t4ii:K:J:o 

t. m%tt$Lfcnx'?vwmzmmztiz>. *4wi 

RNAtK9S*i4t>Ot«3. **^BO*ffiKJ:l)» 
«jWBf*«f*i4agfll«l41*t:IRJg«<i*v^. #8^ 
jtfi?«Hl. Witf. fit*. t*fr*>. V*T9 

fig. Miff, rot-;-, rf-ii 

-^-^-f-WWfc LT*(f-^.ix4„ 
[00433 

C<if>l±*^HB*IS^-*-4 i^TT'ti^v -. 
mm\ : DNAT-/W|gjt 
S?|J§^1 t*f7ofT- if AF 121 (A-f)l7,NKS 
- 2 1 (gft## : F E RM BP-93-Df/o 7 
o-r.y^$ixfcif41T/l.* l J7 i or7*— t' 
5-91876 ) (cScJ < tmr-H ± 

(1) Iga : 7-7-fV-ffl^Urf7 7b-^f-F7'o y7 

(1-1) :tU 71^*^*7*0 ^cD-g-jS 
A-^yx/U^-tt^DNAgift^tgtf ^3 9 2S: 

##2) . JT'Jd-RV (E?i|#-f 3) . Jf'J^l r (S 

m#*4) , *yrfi b (ayij#^5) , a 

(E?"l#-t6) . :t'J rf2r ) . *'J^2 

b (E?iJ#-§-8) . *Urf2a (mSM*9) . *V1 
3 r lEfflttl 0 ) . Jj-'J n'3 b 1 ) . 

^'Ji3a (ItfiJ#^ 1 2 ) . * 'J 3'4 r ( E?'l## 1 
3) , t'JJ4b (W$m*rl 4 ) . tf'J :f4 a 
##15) fiitf^'J ^*A (E?1»f - 1 6 ) ££|&L 
!t. wix^iiAP I 2 KW&WEffl (#^¥5-91876 ^ 
4«B) (ffl««t»*tf> <0HW*»<5.44. SL<(±-g|5 
S:*t»*'JrfJf^U3rf'HT , *4. fiL. ^'J3'4a(i 

*^tA^-^'-y\>-7'"LJtt ^tcMt^r4J; ^ t 

iSlt Lit . y ^ jf 7 - h o^B»±. d m b y f- 
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5' *»*£«HU:. ) . OPC^^t«L/^ 

[0044] (1-2) Utf^l^f^ttJD 

5 0mM h'J^-HC lffiffffi (pH 8.0) 
lOmM MgCl 2 
5mM DTT ( yf*Xl/>f ! — ) 
25% PEG6000 

ImM HCC (^t7ySynA;|/h?P7>f F) 
1 Ojug/m 1 B S A (^jULjiT^SV) 

iWNBat. *U^1 rf500 P mo 1 . A 
TPS: 1 nmo 1 Rlf9- 5 -^rtf*^* 9 
)Vhy>X7±v — tf£l 0i-^H8JDL. £fi£l 
OjulfcLfc. ^0««*3 7Wll«aRilLfc. PI 
*0»ft£:*llrf2r. *U=f3r. *U=f4r\ 
n*l b. =f 2 b. *U^3b, ^»Jrf4btC^V^T 

S^ft-F^Urf 1 r ' . *VJ2r' H *U^3 
r' . ;t'J=f4 r ' . *U^1 b' . 3f»Jrf2b' . * 
'J=f3b' . ^U^4b' fcPfX 
[0045] (1-3) »J ViMt 

*!i^laH00pmoL ATPJlnmoia 

H tffljfiOi»{g}B[t«|)B I T£ft* 10/flCL ^ 
«I^»aS:3 7 - CT*lB*iaftBLfc. Htttf)«f1=*:*'.J 

^«f^t^Lfc^U5^U*f-H**U^l a' , * 
'J 32 a ' . ;t'J:f3a' . *>J:/4a' 
[0046] (1-4) t'J^^WK/o-^^ 
mZX'%L>tltz. *V3\ a' £500 pmo 1 k s * 
«J=f 1 b' , tfU :f2b' , *»Jrf3b\*'Jpf4 
b' Ztlfftll OOpmol, ATPlnmo IRIS. 

T4RNAy^t'5oa-7 h »miBinB$gffifc:aaia 

U 1 tlZ2 5*CV4mr$KfcZ'£tz. 

H«<0RJESr*»J:f2a' fc:*y:flb' . ^Urf2 
b' , *U^3b' . :*'J=Mb' . ^!Jrf3a' 
'J^lb' . * U :f2b' N :t'J:*3b' . *V34 
b' , 3r»J^4a' fc;fJ=flb' . ;t'J=f2b' . * 
L>=f3b' . ^>j3'4b' cofi^Ttfird. £*i$><0 
RJiGfc.t-pr^fiELJt^U^la' fctf'Jrflb' . :* 
'J=f2b' . ^'J3'3b' % *y=f4b' *«3MSL7fc4 
ffl^ 'J 7 ? U;t* K<9fi&!|*l£;+ U rfl M . * 'J rf 2 
a' k + 'Jrflb' , ^'J^2b' . ;ty=f3b' . * 

Sr*'Jrf2M. :fJ=f3a' tsTUd'l b' . 3j-'J:f2 
b' . ^"'Jrf3b ' . *V34b* ifiWALtzAM^ 
VZ9Wf-Y<r)m&flbi*V33ll[^ #'J:f4a' t 



tfUrflb' . :*U=f2b' . :*U=f3b' . :*t;=f4 

b- 3&^Lfe4a^-K | j5f?w^H^a^iti*3ru 

rf4MfcDftii. 

[0 0 4 7] (2) iSb-d raffF^nv^cO^ft 
Af;WNK S - 2 1 u--y^$iutS^MT 
;Mr l J 7ofT- tf^itfe 1 ? ** p HSG396cOCla 
I t# A £ fiTl 7'5 X£ K p S D T 8 1 2 

( ttHFPl-141S9&*£a )**l,*'JrflMWJrf 
2r' fcr^V-fcLTPCRfcfr&ofc. dcORJE 

a. 8 0Tc?54M&»aiu w««L<tt-*oat# 

WJ^3r' . ^U^3Mi:^ , J^4 r ' , *V34 
Mt^U^RV, ^'JdTWfctfiJrf 1 r' 04fflc7)ffl 
^•itt-^fTOo ^ii-riir7*n /7 2M. 7o 7 ;3 
M. 7u>y?B. 7"n-v^Ft0f^ 
[0 0 4S] gHfc(^2 : >*7Qy? 
/□•■^1M, rn-/?2M. 7'D-/73M. T'u-y? 
B . 7'n -/ ^ F rfll^L . P f u D X A 0 

[0049] ^1^3 : &MT-/l?MU 
0JRL^ l.53rnia£1trODNA«r*JIS»*EcoR 
I . BamH ITiHftl - W*Ec oRI, Bam 
H I Xifi-ft L , T^fi')7irXyr9-^^miLtz^ 
9)V Y^mnrvT. SPpHY300PLKil^ 

Lfc. ^^DNASrfflV^ ^SIMJMl 0 5^JgKK^ 

^^^Kte^^^S^iOr^^S KDNASrffl 
Hi. »», ^WSrff^VV pHY300PLK£7)Eco 
RI. BamHIISiSSfflfi[ia*C 1.5*Dia*»c?5DNA 

Lr3R»LfcDNAOffl*^JS:»WfL. ^n^y^l 
M s /07?2M, T'D'y^SM, 7*U>y^F v 7"U'y 

^ b j&« HconwmTm%& oio, ^"co 

i9t^7/UL'C^S<0*«i8Lfc. JU&fflO. 7*n 
7?F#S-#|fcML, 7"n v ^ Ba&«SESitia 
»L. -e^ZocoraTyPv^ 1M, 7'D7^2M, 7" 
o 7 73 M#S"v 7;W LT ^fc. * l Hz&is* 7 ns<7M 

mt wzm& 9 o- >ma ttz . 

[0050] 



111 2 
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12 1 
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2 3 3 
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12 2 


4 


3 11 
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12 3 


7 


3 12 
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1 3 2 


5 


32 1 


7 


133 


3 


322 


2 


2 1 1 


1 


323 


5 


2 1 2 


5 


33 1 


2 


2 1 3 


4 


332 


5 


22 1 


1 


33 3 


2 


222 


3 







[0051] dOJ: 3 (c. i oTitfS^P 

7 ? SrffliSrl^LT 3fflS*RLT&l>£T<7)ffi1ltfi 

[0052] mtWl4 : &MT-;kfr<^f £>:rt.g>3lfc? 

sas«3t^wLJtDNAta^u zti&m^x* a 

^ffl ( Bacillus subtil is ) U0T0999 Z&W&tillfC.. 

t&fa 3 o o y df a s — t- tc ury # l 

**ik3&*^*»i. ift<9^yrv-yt»*"f4i2 

[0053] SljftglJ 5 : itgflEBEPttffi 



-y ( i^a-y{i. ^o-^jx. 9?u->mm 

fSL) R1f&£X'$)&ft$M ( Bacillus subtil is ) U0T09 

99 *>fe*tLf#i^RNA*iwLfc. ifejaaww 

V'J *W •te'-x a >'t77X 5 F*>l0**|lfc< fcftfcU 

iot/f-y^'l V'J *M -tf->-3 y Srffofc. 

»WHJI«cfl5RNAtJtiI?tiu-yt:U. -fK 

[0054] 

ATG AAT CTT CAA AAA ATA GCC TCA GCG 

Met Asn Leu Gin Lys He Ala Ser Ala 

-100 -95 

TTG GTC AGC AGT TTA ACT ATT TTG TTT 

Leu Val Ser Ser Leu Thr He Leu Phe 



42*ilDNA^Sr#&i4:*«T**. *fc. Ztl£ 

jtfM*fc**fiW£*tr d n as> h \ *t*ofi£-«rea 

&DN AV-;U£fS#&^lf T1#l> d 

A&x+7 'J v/*Siff Lfc#o*3E*i«a?«*l 

. & Vd ••■ .■? iz i: * i 3 - K a ii « r ~ / l5gE?ij ( i^S. 
itfizzni- -r 7 ■■) /zrfrt o ~ i frTTftTA & £ 
ft. &kiz y > fijt^ra 'c it$i L T . 

[00 55] 

E?«#f : 1 
ffi^ijco^^ : 1 1 2 2 

awon : mi 
mom : z*« 

E?|J<7)S!S : Genomic DNA 

jg$f : ; n>/W^.NKS-21 ( SK#-¥ : FERM BP-9 
3-1 ) 

^iSSrlSfc-tia-f : sig peptide 
#f3E(ia: 1..93 
»ft*i*JgLfc*i6: S 
«a**-rE^ : mat peptide 

: 104. . 1112 
ttB£ft£U:*i6: S 

TTG AAG GTT AAG CAA TCG GCA 48 
Leu Lys Val Lys Gin Ser Ala 

-90 

CTA ATC ATG CTA GTA GGT ACG % 
Leu He Met Leu Val Gly Thr 



(12) 



«fffl¥ 10-66576 



-85 
ACT AGT GCA 
Thr Ser Ala 
-70 

GAC AAG GCA 
Asp Lys Ala 

GAA TAT ACA 
Glu Tyr Thr 

GTA AGT GGA 
Val Ser Gly 
-20 

GAA GAA GTT 
Glu Glu Val 
-5 

TAC TCG GAT 
Tyr Ser Asp 

GTA GCA GTA 
Val Ala Val 

AGA GGA GGA 
Arg Gly Gly 
45 

AAT GGT CAC 
Asn Gly His 
60 

TCA TAT GGC 
Ser Tyr Gly 
75 

AAA GTT CTT 
Lys Val Leu 

GGA ATT GAA 
Gly He Glu 

TTA GGA AGT 
Leu Gly Ser 
125 

GCT AGG AAT 
Ala Arg Asn 

140 
CAA CAA GGC 
Gin Gin Gly 
155 

GTC ATG GCT 
Val Met Ala 

TCA AGC TAT 



AAT GGT 
Asn Gly 

AAA GGA 
Lys Gly 
-50 
GAG TTT 
Glu Phe 
-35 

TTG AAA 
Leu Lys 

GAA ATT 
Glu He 

GTT GTT 

Val Val 
15 

CTT GAT 

Leu Asp 
30 

GTA AGC 

Val Ser 

GGT ACT 
Gly Thr 

GTA TTG 
Val Leu 

GAT CGT 
Asp Arg 
95 

TGG GCG 
Trp Ala 
110 

CCT TCT 
Pro Ser 

GCA GGT 
Ala Gly 

GGC TCG 
Gly Ser 



GCG AAG 
Ala Lys 
-65 

CTT ATC 
Leu He 

CCA GTT 
Pro Val 

AAT AAT 
Asn Asn 

GCA CAG 
Ala Gin 
1 

CAT CGT 
His Arg 

ACA GGA 
Thr Gly 

TTT ATC 

F'he He 

CAC GTA 
His Val 
65 

GGA GTG 
Gly Val 
80 

AAC GGA 
Asn Gly 

ATG AAT 
Met Asn 

GGG TCT 
Gly Ser 

GTC TTA 
Val Leu 
145 
AAT AAC 
Asn Asn 
160 

GCG GTG 
Ala Val 



CAA GAG TAC 
Gin Glu Tyr 

CAA AAT GCA 
Gin Asn Ala 
-45 

ATC TAT GCA 
He Tyr Ala 

-30 
CCT CAT ATT 
Pro His He 
-15 

ACT GTT CCT 
Thr Val Pro 

CAA GGT TAC 
Gin Gly Tyr 
20 

GTG GCT CCT 
Val Ala Pro 

35 

TCT ACA GAA 
Ser Thr Glu 
50 

GCT GGT ACT 
Ala Gly Thr 

GCT CCT GGA 
Ala Pro Gly 

AGC GGT TCG 
Ser Gly Ser 
100 

AAT GGG ATG 
Asn Gly Met 

115 
ACA ACC CTG 
Thr Thr Leu 
130 

TTA ATT GGG 
Leu He Gly 

ATG GGC TAC 
Met Gly Tyr 



GTT GGA 
Val Gly 
175 

GGA TCA GAA CTT 



-75 
TTA ATT 
Leu He 
-60 

GGT GGA 
Gly Gly 

GAG CTT 
Glu Leu 

GAT TTT 
Asp Phe 

TGG GGA 
Trp Gly 
5 

TTT GGG 
Phe Gly 

CAT CCT 
His Pro 

AAC ACT 
Asn Thr 

GTA GCT 
Val Ala 
70 

GCT GAA 
Ala Glu 
85 

CAT GCA 
His Ala 

GAT ATT 
Asp He 

CAA TTA 
Gin Leu 

GCG GCT 
Ala Ala 
150 
CCA GCG 
Pro Ala 
165 

GGA AAT 
Gly Asn 



GGT TTC AAC TCA 144 
Gly Phe Asn Ser 
-55 

GAA ATT CAT CAT 192 
Glu He His His 
-40 

CCA GAA GCA GCG 240 
Pro Glu Ala Ala 
-25 

ATT GAG GAA AAC 288 
lie Glu Glu Asn 
-10 

ATC CCT TAT ATT 336 
He Pro Tyr He 
10 

AAC GGA GTA AAA 384 
.Asn Gly Val Lys 
25 

GAT TTA CAT ATT 432 
Asp Leu His He 
40 

TAT GTG GAT TAT 480 
Tyr Val Asp Tyr 
55 

GCC CTA AAC AAT 528 
Ala Leu Asn Asn 



CTA TAT 
Leu Tyr 

TCC ATT 
Ser He 

GCC AAC 
Ala Asn 
120 
GCA GCA 
Ala Ala 
135 

GGA AAC 
Gly Asn 



GCT GTT 576 
Ala Val 
90 

GCT CAA 624 
Ala Gin 
105 

ATG AGT 672 
Met Ser 

GAC CGC 720 
Asp Arg 

TCA GGA 768 
Ser Gly 



GAC CAA AAT 
Asp Gin Asn 
180 

GAG ATT ATG GCG CCT 



CGC TAT GCA TCT 816 
Arg Tyr Ala Ser 
170 

AGA GCG AAC TTT 864 
Arg Ala Asn Phe 
185 

GGT GTC AAT ATT 912 



(13) 
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Ser Ser Tyr Gly Ser 
190 

AAC AGT ACG TAT TTA 
Asn Ser Thr Tyr Leu 
205 

ATG GCA TCT CCA CAT 
Met Ala Ser Pro His 
220 

CAC CCT CAC TTA ACG 
His Pro His Leu Thr 
235 

GCA ATT CCG CTT GGT 
Ala lie Pro Leu Gly 
255 

GCT GAG TAT GCG GCT 
Ala Glu Tyr Ala Ala 
270 

[00 56] E?fl#^ : 2 
m\<?)%$ : 2 0 

1** 

Mens;- : m&mMQfflSL : ffl^efflK 



Glu Leu Glu He 
195 
GGA TAT 
Gly Tyr 
210 

GGG GTA 
Gly Val 



AAT AAC 
Asn Asn 



Met Ala Pro Gly Val Asn He 
200 

GGT ACG TCA 960 
Gly Thr Ser 



CGC AGT 
Arg Ser 



GTT GCT 
Val Ala 
225 
GCG GCA 
Ala Ala 
240 

AAC AGC 
Asn Ser 

CAA 
Gin 

272 



CAA ATT 
Gin He 

ACG TAT 
Thr Tyr 



GCT GCA 
Ala Ala 

CGT AAT 
Arg Asn 
245 
TAT GGA 
Tyr Gly 
260 



TTA AAT 
Leu Asn 
215 
TTA GTT 
Leu Val 
230 

CGT ATG 
Arg Met 

AAT GGC 
Asn Gly 



*DNA 



GATTTTAGAA TTCGCAGCGG 

[0057] e#i## : 3 

EMO&Z : 2 5 



mm-. i*« 

S9i 

CCGGATTCCT TAAAGCCCTG AATAA 
[00 58]E*I#^: 4 
EflkOfiS : 1 7 

e»ds : wm 



ACAGTCTGTG CAATTTC 
[00 59] SStm- : 
BSH<D%$ : 1 7 

Ejnoa : mi 
mm-. i*« 

GAAATTGCAC AGACTGT 

[0060] wm^ : 

EflkOfiS : 2 0 



J-J&DNA 



AAA CAA AAA 1008 
Lys Gin Lys 

AAT CAA ACA 1056 
Asn Gin Thr 
250 

TTA GTG GAT 1104 
Leu Val Asp 
265 

1122 



w&nm : tm 

ttOft : 1 *$! 

CCTTGGGGAA TCCCTTATAT 
[ 0 0 6 1 ] : 7 

IWtoftS : 1 7 

ErfJ^M : tm 

mco&: i*a 

m\v>mm:\mw& mdna 



: 8 



CCCAATACGC CATATGA 
[0062] EflWf- 
E5»J<^S : 1 7 

: 1 *flf 

E?»j<oaa.: (Boeas 

EW 

TCATATGGCG TATTGGG 
[0063] E?'J## 
EMtf)S3 : 2 0 
E?(J^S : &ft 



^icDNA 



^XDNA 



GTGGCTCCTG GAGCTGAACT 
[0064] Wfm^r : 1 0 
EMtf>ftS : 1 6 
EW<0il : ffl& 
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flkOft : l*ffl[ 




«<0ft : 1 *®f 












EMOHffl : ft!i<7>$® 


MDNA 




MDNA 


Efll 




mm 




TCTGATCCAT AGCTTG 




TGAGCCGCAT ACTCAGC 




[0065] mm^ : 


1 1 


[0068] mm^ : 


14 


1E?(J^^$ : 1 6 




EW0>£S : 1 7 








ETflOS : 








ffitf)R: 1*8 
















EM*>»B : fill^^lg 








EM 




CAAGCTATGG ATCAGA 




GCTGAGTATG CGGCTCA 




[0 0 6 6], 


1 2 


[0069] : 


1 5 


E*l<0*3 : 2 0 




WHV&Z : 2 0 








wmw : 




















E*l4»i : flSOT«K 


^■RStDNA 


E*l£>as : ffiiO^lg 


^f£DNA 


EJ( 




E?'J 




CTTGAGATTA TGGCGCCTGG 




TAATCCCTAA GGATGTACTG 




[0067] EMS^- : 


1 3 






E5IIO*S : 1 7 




[0 1 ] *»DNAyt7 »J ^^ffi«0-J!«S: 











[01] 



s * r^~- I [ ' 1 I ] 3 ' 

3* 5' 




(15) 



IPP1 0-66576 



(51)Int.C1.6 






C 1 2P 


21/02 




(CI 2N 


15/09 


ZNA 


C 1 2R 


1:07) 




(C 1 2N 


1/21 




C 1 2R 


1:125) 




(C12P 


21/02 




C 1 2R 


1:125) 





F I 

C12P 21/02 
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